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Serial No.: 10/792,056 § Examiner: ElienM. 
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Title: Method for Lubricating and/or Reducing Corrosion of DriUing 
Equipment 



Box Amendment 
Commissioner for Patents 
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Alexandria, VA 22313-1450 



Summary of Telephone Interview with ExMnlaer Held July 21, 2008 

Applicant appreciates the examiner's time and input during a telephone interview 
in this case on Jxily 2 1 , 2008. The following is a summary of the substance of the 
interview. 

During the interview. Applicant explained to the examiner that the use of fatty 
acid soaps in drilling fluids to blue metal equipment is not new, but that the typical fatty 
acid soaps used in drilling fluids comprise multivalent metals, or metals having a valence 
of greater than 1. Applicant explained that the use of acrylamide polymers in drilling 
fluids is relatively new, and that drilling fluids experience uncontrollable viscosification 
at high temperatures when the acrylamide monomers are used in drilling fluids 
comprising multivalent fatty ^id soaps. The inventors in the present application 
suggested that the use of fatty acid soaps with metals having a lower valence might solve 
the problem. The inventors did not know whether the lower valence fatty acid salts 
would also cause uncontrollable viscosification, thereby preventing effective bluing of 
the drilling equipment. 
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Applicant argued that the examiner has not pointed to a teaching or suggestion of 
this problem in the references^ and that the examiner has not pointed to a teaching or 
suggestion of the claimed solution to the problem in the references. Applicant argued 
that these features were part of the invention "as a whole," and that the examiner had the 
burden to point to a teaching or suggestion of these features of the invention in order to 
establish a case of prima facie obvious under 35 U.S.C. § 103. 

Applicant pointed out that Clark describes fatty acids as possible components to 
form an oil phase — ^particularly an internal oil phase. The examiner said that Clark's 
fluid did not necessarily have to be an oU-in-water emulsion. However, Applicant 
pointed out that the context in which the natural fatty acids were described in Clark was 
"as*' the oil phase. 

Referring to col. 3 of Clark, Ai^licant pointed out that Clark was trying to 
provide an oil i^ase comprising an otherwise toxic sulfurized alcohol in an alcohol in 
order to render the sulfurized alcohol non-toxic. Applicant argued out that there was no 
motivation to select luuMriluible alkali metal fatty acids to form this oil phase because the 
use of insoMbBe fatty acid soap particles would change the principle of operation of Clark 
and/or render Clack unsatisfactory for its intended puTi>ose. MPEP 2143.62 V. and VL 

The examiner asked whether Applicant was claiming insoluble fatty acid soap 
particles in any contimious phase» whether oil or water. A^licant confirmed that this 
was the case. 

The examiner said fliat there must be evidence of record that the fatty acid soap 
pardcles are insoluble. Applicant confirmed that she would submit a reference related to 
the solubility of at least lithium sulfate in a variety of solvents. See C. A- Jacobson, et al. 
Solubility Data for Various Salts of Laurie, Myristic, Palmitic, and Stearic Acids. The 
Journal of Biological Chemistry, (1916) 29-53 (copy attached). Applicant also pointed 
out that Applicants are claiming the use of a drilling fluid comprising insoluble fatty acid 
soap particles. 

The examiner argued that the claims are broader than our discussions, and 
maintained th^ she has established a case of prima facie obviousness of the pending 
claims, as written. The examiner then suggested that Applicant [»x>vide evidence that the 
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RECEIVED 

CENTRAL FAX CENTER 

AUG 1 3 2008 . 

fatty acid soaps of the metals described in Clark produce viscosi^ problems that are not 
produced by the claimed alkali metal fatty acid soaps. 

Respect fiillv submitted* 
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SOLUBHITT DATA FOR VARIOUS SALTS OP LATJRIG» 
MYRISTEC, PALMITIC, AND STEAMC ACIDS 

Bt C. a. JACOBSON amx> AUGUST HOX.MK9. 
(Fra/n the Department of CktmUiryi UntPtrnitf of Nevada, B&nc.) 

(Beeei^ed for publieationi March ^» 191^) 

The idolatioD of individual members of tiie higher saturated 
fat^.aoids^ when ocoutrins izuxtares of audi Acids, has always 
been fn&u^t'.witih difficolties; 

Tlie authors, in their chsuractenzation of ih^Q oonstituents of 
f^lfalf a seed oil^^ were confronted with ihe 3ame diffiieulties* Aftei: 
ai^lymg all tte known tneitibiods i^iat were ayAflable for thes^ 
sepaiBtionQ^ and fincjIiTig that unsatisfactory results were ob^ 
tamed in OTery oaso when art^cially pr^>ared mixtures of th^ 
fatty acids were einpioyedg it was decided to inyestig^te the solu- 
bilities of vaxioua Balis of lauxic, xnyiistiic, palmitic, and stearic 
adds in a number of organic solyents as well as in water. 

It was h<^ped that the solubility; dat^ tbus obtained would fur-^ 
msh yie means for a scheme of ^efMration of the jdifferent acidaj, 
but just how far these antidpations were realised will be diseusee4 
in another pax>er. 

The property of solubility has furnished the basis for more sys- 
tems of aeparati<»L of chemical substamees Uian any other, although 
differences of meHdng point, boiliQig point, and volatilisa^tion in 
steam are pr op erties n^pom which sdiemea of separation haTc been 
founded. - 

The follpwing tables include the solubility of the Uthium, 
magneaium, bexyilium, barium, lead, and sUvcr salts of lauric, 
myristie, pabnitic, and stearic adds in two or lopre of the fdlow- 
ing solvents: water, ettiyl and metiiqr) . alcohol, ether, benxene, 
ethyl acetate, methyl acetate, amyl alcohol, amyl acetate, di]c»o- 

* This ia^estigatioo was carried oat at the Nevada Agricultural ExperU 
ment Station with funds ohiamed isnder the Adams Act. 

' Jae<ribeoB, C A., aad Holxoesy A.p /. Am. C%m. 8ac,, 1910, xaucviii, 4S0. 
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30 Solubility Data for Various Salts 

form, and acelcme, at room temperature, 25^, 35^, and 50^, 
whenever, bdiling point of the s<^ent penmtted. 

The solveaata were selected aeoordiDg to thdr most pxobable 
applicability along this line. Theiy of the highest purity 

obtauiable and atways xediBtLUed/nrhenever any question as to 
their pxzrity arose. In general the salta of the fatty adds were 
made from the acetates of the metals^ but a detailed desonption of 
the prq^>araiion of each salt vnll be e^ven in coimedion with its 
taUe of solobilities. 

An excess of the salt to be inye^igiated waa~3^ into 100 ce. 
round bottfan fla^ haying a necic abput 5 inSS^s Ibng. Four 
sadi flasks vete used at the same time for the four different salts 
of a givCTi metal and tiie flaoks filled nearly full \i«ith solrent 
to be employedr The flasks were the^i^^^^^ 
a sbaldog; deidceg wMdi was so arra^^Bd that the flasks, excepting 
the upper part of the necJcs, were inmierised h^ a hatb of water 
whose tesoQip^ture was ki^t conataat to '^thiia 0*6^» An deo^ 
trie motor was used for shaMng the Sa^l^M '!^ Tater t^vth aftd 
the i^tation continued for 2 how aftei: the l^qid in the flasks 
had assumed the t^peratuie of Hie watiar in the bath. The 
Bhakins was then interrupted and the su^ended matt^ allowed 
to settle, after whidlk about 10 oc. of tibe ^tutlcm were rapidly 
drawn off wjth a cariaMly calibtated p|ipette,/Ui0 scdutipa was 
we^ed In a covered wcdghltig tube, «aid finally 1^ solvent evap- 
OTated off. IVpm the wei^t of thye re^ufi In the weighing tubes 
the sc^ubiHty was calculated in terms of gnu of aalt| soluble in 
100 gin. of solyent. 

We did not attempt to obtain abesolate solubilities in any case^ 
althof^ most of the data here sabznitted will i^roach the abso; 
lute values vi^ closely. It has been learned that in some, in- 
8tan<3es a 6 hour Bhaking in conta^^ with the solvent is not sufSr 
cient to secure Tn^yimnm solubility, but for the solvents used the 
difference between l^e solubjQity after 2 and 6 hours' shaking is 
so sU^t that for all practical purposes it may be ne^ected. 
Amyl alcohol may be oon;^dered an woeigi&m to this rule for it 
was found that a 2 hour shaking in ijoost cases did not suflScs 
to iMToduce a saturated sphitian. The redults recorded under ihia 
solvent are those obtained after 2 houiB' shaking, making theni 
comparable with those of the other salts. 
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In the first table will be found the results of azkalyses of the 
four fatty aeida and their salts whioh were employed in obtainm^ 
the following scdubility data. 



TABLBX. 



M: p. Coimd 

M. p* giTon... 

Neutralisation vsJue 

found... 

Nmitralizatio& value 

^eulated..... 

M, p. JA sftli 

Per pent of ti in li 

ealt found..... 

Per cent of lA ealeo- 

latcd 

M. p, Mg salt 

Per oent of Mg in Mg 

salt found.... 

Per oent of Bdg ealon- 

lated 

M. p. Pb salt.......... 

Per cent ol Pb in Pb 

salt found...... 

Per cent of Pb oaleu- 

lated 

Per oent of Ba in Ba 

salt found.... 

Per cent oS Ba calcu- 
lated 

M. p. Ag Bait. 

Per cent ^ Ag in Ag 

salt found 

Per cent of Ag calcu- 

Uted 



43.0* 
43.6* 

280 _ 

280.5 
329.2-220.8'' 



0^.8* 

228.6 

246.1 
223.6-224.2' 



3.44 

3.4S 
150.4* 

5.73 

5.75 
104.&-1&4.8'' 

33.65 

34.^ 

25.82 

25.64 
212^213^ 

34.78 

35.12 



2.91 

5.09 

5.03 
108.6-108.8' 

31.01 

31.31 

24.20 

23.22 
2ll» 

82.45 

32«2d 



PblnUfoMbL 



61.4* 
02.0* 

220.4 

210.1 

2a4T225« 

2.58 

2.60 
m-123* 

4.51 

4.54 
m. 2-112.4' 

28.24 

28.86 

21.62 

21.20 

20.74 
29.72 



60 0* 

199.3 

197.5 
220.5-221. 6* 

2.88 

2.41 

4.20 

4.11 
115.0-115.8'' 

28.50 

26»77 

19.60 

19.52 
205* 

28.05 

27.58 



In TaUe II wiU be found the axui^fses of the beiyllxuni salts 
of the four fatty acids which were prepared in the following man- 
ner: To 10 gnx. of the add diffiolved in 95 per e^t alcohol (the 
aolation neutralized with alcoholic ainmonium hydroxide^ uaasg ht- 
mua aa the indicatofr)^ a calculated amount of berylUnm nitrate 
dissolved vfk alcohol was added. The resulting preci^tate was 
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Solubility Data for Various Salts 



washed several times with boning aJocaibol, both by deeantation 
ai^d in a filter^ then dried and subjected to analysis ^th the /ol- 
loiviDg resultB. 

tabu: n. 



Fer cenft <rit Be fonnd.... 
Caleolated lor Be (Ac)s. 



Ratio: " .- 

X^aleiilated 

Henoe« ealeulatad for Be(6H)A«. 



Per eent ctf C'fotmd.. ..... . 

CalanUted for Ba(OH)il6. 



Per cent of B f ouxl. 

Oalevlated for Be(OH)Ae. 



3.71 
2.23 



4.0ft 

63.85 
03.91 

10.0$ 
10.74 



1.06 

1.77 
3.60 

<6.10 

eo.33 

10:00 
11.13 



BopalmK 



3.08 
1.7« 



1.70 
3.23 

07.05 
68.23 

11.63 
11.48 



2.31 
1.6S 

1.78 
2.87 

70.17 
69.81 

11.91 
11.73 



The above results abow that the bafiic aalte.of beiyllmm with 
the foranila Be(O£0Ao were obtaiiied rather thaq the normal 
BeCAo)) salts. They were found to be cmty very slightly soluble 
in the general orgamc sotveixtfiy but tor t)ie sake of completeness 
their a^bilitiee were determined in ethyl and metliTl aleohol at 
25"". Table in oontains these data. 

TABIJS m. 

SoivlnHty of Acid SaUt of BeryUiunnU 







HTCistete. 




8leu«<e. 


Ethyl alcohol 










gm. salt 


0.004 


0.004 


0.004 




100 gm. solvent 




Methjl iiJcoIiqI 










gm. salt 


0.060 


0.017 


0.043 


0.040 


100 gm. sfdvent 



Tal^e IV contains the solubility data fen: the iithioni salts iH-e- 
pared hy adding a ealcidated amount of litiiium acetate to the 
aloohoHo solutions of the. respective fatl^ adds. The precipi- 
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tates fonned were dissolved in boifing alcohol and the sdfutioiis 
allowed to stand over night in a cool place. The salts that had 
aeparated were washed and dried. 

TABLB IV. 

SdhMUp of LiOdwn SaU^iit, BUkyl Alcohol (Aftsoe«ie) . 





Salt. - 






8Ut 


Temperature 20* 




0.031B 
0.0147 
0.0075 
0.0)56 


7.70 
7.$7 
7.81 
7.74 


7,76 
7;56 

r.8o 

7.73 


0.4^ 
0.2M 
0.096 
0.012 








Tepipersttm 25.4* 




0.0343 
0.0174 

6.00^ 

O.O060. 


7.66 
7.77 
7.80 
7.78 


7.66 
7,76 
7.79 
7.78 


' 0v4^ 
0.234 

o.iiar. 

0.060 






Temperaiuie 85* 




O.OilS 
0.0216 
0.0110 
0.0082 


7.69 
7.74 
7.T7 
7.73 


7.65 
7.72 
7.76 
7.72 


0.546 

0.27S 
0.142 
0.106 






" Temperature SO* 




0.0994 
0.0335 
0.0100 
0,0154 


7.66 
7.69 
7.64 
7.69 


7,60 
7.66 
7.61 

7.67 


0.782 
0.43S 

0,248 
0.200 


MyriatAte , 

Pfllmit&te... 

Btearate 








0.0827 
O.OiOO 
0.0806 
0.0256 


7.28 
7.38 
7.85 
7.72 


7.20 
7.33 
7,82 
7.69 


1.149 
0.6G9 
0.891 
0.833 


Stcar&tc 
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The soIubifiiieB here recorded are practioaliy the absolute 
solubilities of the sails used, if the restdtB of P&rtheiL and Feri^ 
can be taken to r^reeent absohite solufoifitiea* 

SOuhaHv q/ lAtkium SoZfo in Methyl AteohoL 











8mH 




BmU, 


SolufioB. 




in too flo^ 


Temp^ature 16.2 




















0.24^ 


7.W 


7.78 


s.ifid 




0.10S5 


7.95 


7.84 






0.0«6 


7,M 


7.89 


o.eie 




0.0821- 


9.23 


9.20 


0.349 



Temperature 25'' 



Temperature 3C6 ' 



« PartheU, A., and Feri«, F.* ArcJL Pkarm^ 1903, «czU. 545. 





0.2883 


7.93 


7.64 


8.773 




0.1299 


7.80 


7.78 


1.680 




0,0004 


7.80 


7.83 


0.771 




0.0344 


7.85 


7.82 


0.439 





0.3403 


7.88 


7.53 


4.597 




0.1684 


7.K 


7.68 


2.193 




0.0860 


7.82 


7.83 


1.086 




0.0S13 


7.84 


7.79 


0.058 


! 

Temperature £0* 




0.4487 


7-82 


7.87 


6.088 




0.2329 


7,4& 


7.25 


3.281 




0.1252 


7.66 


7.52 


1.652 


Stoazate 


0.0610 


7.76 


7.68 


1.0S7 
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TAB£B YI. 



















Sohnmt. 


in IflO opoa. 



Temperatara 16.3* 















0.0152 


9.86 


9.84 


0.154 




0.0027 


9.85 


0.85 


0.027 




0.0010 


9.84 


9.84 


0.010 




. 0.0009 


0.86. 


9.86 


0.009 






0.0184. 


9.86 


9.84 


0.187 




0.0039 


10.83 


10.83 


0.030 


PalmtUte 


0.-00X5 


9.85 


9.85 


0.015 




0.0010 


9.83 


9.83 


0.010 



Tcmpersvime 35* 





0.0203 
0.0042 
0.0015 
0.0010 


9.83 
10.01 
9.83 
9.12 


9.81 
10.02 
9.82 
9.12 


0.207 
0.M2 
0.015 
0.010 






Temperaiim 50* 


I^tirate 


0.0274 
O.006I 


9.81 
9.79 


9.78 
9.79 


0.280 
0.002 




Falmltate : . 


Stcmte.., 




TABr^Ei VII. 
SohOnliiv of Lithium SolU in EUter. 




Sbh. 


SolatiDa. 


GolvBiit. 


ia 100 am» 


fompenttura 15.8* 




0.0008 
0.0009 
0.0005 
0;00t» 


7.20 
7.00 
7.09 
7.23 


7.20 
7.00 
7.00 
7.23 


0.011 
0.013 
0.007 
0.011 




F^lmltate..... 




Temper&tufe 25* 






0.0005 
0.0003 
0.0006 

0.0008 


7.98 
7.73 

8.35 
7.01 


7.98 
7.73 

8.35 
7.01 


0.008 
0.004 

0.007 
0.011 









35 
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Salt 




Salt. 


SotvtfOB, 







• Liukrate.... 
Myrlstate. 





0W. 






o.ooss 


7.W 


7.92 






$.91 


8.31 


0.029 




8.33 


8.32 


0.010 : 




7-45 


7.45 





Tempmtarc^ 85.7^ 





O-008I 
O:O(0O 
0.00^ 
0*0022 


7-29 
7,74 
7-48 
7-88 


7,28 
7.74 
7.47 
7,88 


o. m ; 
o<o^ ; 

0.D32 

0.QC3 : 










0.0101 
0.00$2 
O.0028 

o.oim 


8.03 
8.33 
8.87 
7.80 


8.02 
8.33 
8.37 
7.80 


0.128 
0.082 
O.O&I 

0.021 ; 










0.0173 
0.007D 
O.O0S2 
O.OMO 


8.54 
7.22 
7-40 

7-oi 


8.fi3 
7.21 
7.48 
7.01 


0.203 : 

o.m 

0.089 ^ 
O.OOO 


P«toitftte : 




TABUS ik. 1 












Temperature ISJ!* 




0.0010 
0^0007 
O.0008 
0.^ 


16.50 
10.{» 

le.eo 

16.37 


16.59 
16.03 
16.60 
10.37 


0.008 

0.004 : 

O.OOi 
O.OU 
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Salt 




BaH. 




0plvait4- 


io 108 Bin- 

DOl-MBt. 



Temperature 14.5* 





0.0050 
0.0031 
0.0023 
0.0028 


8.23 
8.40 
6.07 
8.13. 


8.23 
8.40 
6.07 
8.13 


O.088 
0.037 : 
O.038 
D.084 : 


Tempeiatnra 25** ^ 


Stcarate. 


0.0052 
0.0028- 
0.0020 
0.0024 


8.07 
8.31 
8.26 
8.40 


8.07 
8.31 
8.26 
8.40 


0.064 ; . §• 

0.034 ■ S. 

0.024 ; 8. 

O.Q20 ; 3* 


Temperature 35* 1.1 


8toftmto- 


0.0040 
0.0037 
0.0031. 
0.0024 


8.02 

8.44 
7,81 


8.02 
8.42 
8.43 
7,81 


0.061 : K 

0.044 1 
0.037 ; s 
0.031 1 


Tamperatore 60* 








0.0052 
0,0038 
0.0030 
0,0040 


a.fi3 
8.52 
8.33 
8,07 


8.57 
8.52 
8.32 
8.97 


0.081 ; 

0.045 g 
0.036 » 
0.044 



Bait. 



Temperature 21.5* 















0.0027 


10.22 


10.22 


0.026 ■ 




0.0012 


9.51 


9.51 


0.013 




0.0016 


9.87 


9.37 


0.015 


Btearate, ... 


0.0012 


9.60 


9.69 


0.012 



i 
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Solubility Data for Various Salts 



TABTiEXn* 
JMubiUtp €f LOkium iScUs in Acetone. 









Salt 






Mm, 





Temperatim Id*" 





gnu 




9M» 






0.0234 


7.83 


7.81 


0.300 




0.0323 


7-82 


7.T0 


0.418 




0.0838 


7.82': 


7 . 79 . 


- 0.434 




6.0487 


7.70 


7.76 


0.571 






0.0203 


7.82 


7-70 


0.370 




0.0906 


6.86 


6.83 


0.447 


Pabnitate 


O.O8O0 


'7.88 


7.79 


0.603 


Steajrade 


0.0510 


7.27 


7.22 


0.706 





0.03^ 


7.07 


7.64 


0.430 




0.0385 


7.n 


7.67 


0.502 


Palmitato..: 


0.0114 


7.75 


7.71 


0.637 




0.0609 


7.73 


7.68 


0.663 



The magneskim salts Wer<8 prepared by adding a slight excess! 
of magnesiumi acetate, to the W9xm aic<^H)lic solutiona of the^ 
fatty acids aiid tbe scdutim was set aside to cool. The laurate; 
axMl myristate were recrystallised from hot alcohol while the , 
polmitate and steorate were repeatedly washed with alcohol andj 
dried. I 
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TABIB Xin. 











8mH 
la 106 cm. 


• ■ . 

~Teiapei«^v« 15" 


FalmfUte 


o.ooto 

O.OO05 
0.0005 
0.0008 


9.85 
9.87 
9.84 
9.85 


9.85 
9.87 
9.8^ 
9.85 


0.010 
0.006 
0.006 
O.O06 


■•••■.■.*.*■■ 
Tempenktate 25* 




0.0007 
0.000$ 
0.0008 
O.0004 


9.85 
9.73 
9.84 
9.86 


9.85 
9.78 
9.84 
9.86 


O.O07 
0.006 
O.Q08 
0.004 










Temperature 35^ 




0.0010 
0.0007 
0.0000 
0.0007 


9.83 
9.83 
0.83 
9.80 


9.83 
9.83 
9.83 
9.80 


0.010 
0.007 
0*006 
0.007 


PabmUt« 




Temperaptura 50* 




0.0020 
0.0014 
0.0009 
0.0008 


9.81 
9.79 
9.82 
9.79 


9.81 
9.79 
9.82 
9.79 


0.026 
0.014 
0.009 
0.008 


Falnritate 

Steftrate 
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Solubility Data for Various Salta 



TABLS XIV. 



SciutnUtjf 0f M<$gne9ivm Salts in Ethyl Aleohdl (Ah^vU} 



Temporstuze 26* 





Bott. 






8c^ 






BoLvoaX. 


fa IQO gm. 










cbhrcnt. 


Temperature 16* 


> 








0m. 












7.82 


7.78 


0.610 




o.om 


7.79 


7,78 


0.158 




O.OOQS 


7.83 


7.83 


0.034 




0.0013 


7.81 


7.81 


0.017 





0.0450 
0.0183 
0.004^ 
0.0018 


7.81 
7.76 
7.77 
7.77 


7.76 
7.74 
7.76 
7.77 


0.691 
0.^ 
0.058 
0.023 










T«mpenitiira 86' . . 




0.0630 
0.0087 
I 0.0066 
1 0.0024 


7.76 
7.75 
7.74 
7,76 


7.70 
7,72 
7.74 
7.76 


0.806 
0.373 
0,085 
0.031 




FAlmLtato; 






. Temperature 50* 




0.0963 
0.0440 
0.0116 


7.70 
7.67 
7.67 


7.60 
763 
7.66 


1.267 
0.677 
0.161 


Myrifltate 
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u 108 flm. 













0.0882 
O.O^i 
0.0180 

o.coae 


7.06 
7,04 

7.83 
7.03 


9^ 

7.87 

7.89 

7.02 

7.02 


1.005 
0.571 . 
0.227 ' 
0.084 






■ . 1 




0.0863 
0.05M 
0.0264 
0.0078 


7.88 
7.84 
7.88 
7.84 


7.70 
7,78 
7.85 
7.84 


1.108 : 
0.76JI i 
0.336 
0.100 






T&mperatute 51.5^ 


Steacate 


0.0984 
0.0138 


7.72 
7.72 


7.68 
7.71 


O.fiOO 
0.166 1 




TABLE XYI. 




Balk. 






Gnlt 


TempenUare 36* 




o.otm 


7.14 
0.82 
7.40 
7.47 


7.14 
6.82 
7.49 
7.47 


0.015 ; 
o.oio 
0.004 ; 

0.003 




Stearaie .l..... 


0:0003 
O.0002 
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42 SolubiUly Data for Various Salts 

TABX£ XVII. 
SoMriHly of Magnesium SaUa in Sl^ Aeeiate, 











Salt 




Soli. 


SdhitSoo* 




Sikl09 era. 



Temperature 15" 















O.00O4 


8.91 


8«91 


O.C04 




O.OOM 


8.8D 


8.89 


0.001 




o.mm 


8.91 


8.91 


0.001 






8.7D 


8,70 


o.eoi 


TeznpeTwtritje ^* 










o.oouo 


a.74 


8.74 


0.011 




o.ottto 


8.*S 


8.76 


0.010 




0.0006 


8.7$ 


8.76 


0.007 




O.O007 


8.7S 


8.78 


0.008 



Temperature 50* 





0.0821 


8.62 


8.62 


0.0^ 




0.0018 


8.61 


8.61 


0.021 




o.oaii 


SM 


8.60 


0.013 




O.ODIO 


8.63 


8.68 


0.011 



TABUBXVIU. 



ia 109 I 



T^mperttture 16' 















O.COQZ 


7.86 


7.85 


0.117 




0.0112 


7.00 


7.89 


0.142 




0.0181 


7.89 


7.89 


0.166 












Tesaperature 25° 




0.0096 


7.81 


7.80 


0.123 




0.0118 


7.81 


7.80 


0.145 


P^itate... 


0.0125 


7,81 


7.80 


0.160 




0.0150 


7.85 


7.83 


0.191 
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SolMKiif of Hagneaivm Salts in Amyl Atcokol, 











in 100 Km. : 
Bolnnt. ! 


Temperatux9 15* | ~ 




0.0161 
0.0068 
O.0034 
O.OOU 


7.91 
7.9^ 
7.99 
7.89 


7.90 
7.92 
7.98 
7.89 


o.iOl • 

0.088 i" 
0.013 i 
0.014 ' 


MynstKto. ••«».... 




Tflmperktaro 25* . ! 




0.0186 
0.0115 
O.00i52 
0.0014 


7.89 
7.92 
7.^ 

7.:96 


7.88 
7.91 
7.85 
7.95 


0.286 I 
0.145 j 
0.966 i 
0.018 j 







l^emperature 35^ 





0.11^ 


7.80 


7.78 


1.481 i 




0.0344 


7.90 


7.86 


0.438 : 




0.0082 . 


7.85 


7.84 


0.104 1 




0.0031 


7.88 


7.88 


0.030 1 


Temperatuze 50* 










0.d647 


7.85 


7.49 


4.880 i 




0.1440 


7.79 


7.64 


1.883 i 




0.0205 


7.81 


7.70 


0.263 1 




0.0082 


7.82 


7.81 


0.105 : 
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44 Solubility Data for Various Salts 

SMtnUtjf^f Hiagnenum SoUa in Amyl Acetate. 



















fitatnaC 





Temperaiuro 15^ 





0.0100 
O.0053 
0.0033 
O.QQ25 


8.89 
S.41 

a;.42 


am. 

8.38 
8.40 
-8.42 
8.42 


i». 

0.U9 • 
0.063 i 
0.039 
01029 i 












0.0135 
4).00$1 
O:0Q38 

o.oosr 


8.31 
8.35 
8.87 
8.87 


8.30 
8.34 
8.30 
8.37 


0.182 
0.073 
0.045 
0.080 




Fftlmitate..... 




Tepipmtujra 34.^* 




0;0214 
O.0087 
0,00^ 
0.0038 


8.28 
8.29 
8.30 
8,29 


8.^ 
8.28 
8.30 
8.29 


0:289 
0.X05 
0.067 
0.010 










0.1553 
0^0491 
0.0170 
O.OOO^ 


8.10 
8.16 
8.14 
S.17 


8.01 
8.11 
8.12 
8.10 


1.039 
O.006 
0.216 
0.115 


PalAiitAto 



Tha barium sal^ were lOAde by ad(^iii$ aa alcoholic fiphitioq 
of Ba(OB)s to 1^6 warm alcobplic BoIuliDDa of the acida and tbei]j 
washing tiie prciGlpitates f(»rmed ynth hot. alcc^L Even upofij 
Bxerasm^ the greatest care^ a snaJBL amdnht pf BaiOQi was £oimed| 
and piecipitatcid troxrt the sJc^oiioliQ edbartion, but on account ol thcj 
very s^^t eolybOity of the ca^^ in the TOlyciita used, no 
appreciable earror £q the solnbifily data is mtibduoed from thic 
source. 
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fibJt. 


QolU'tiQa. 




Soli 
la 100 Bib. ' 
fiohrant. 


T^pemturc 15.3* 




9111. 

O.00O8 
O.0007 
O.OOOi 

o.ocm 


9.89 
9.90 
9.90 
9.89 


9.89 
9.90 
9.90 
9.89 


am. 
0.008 
0.007 
0.004 : 
0.004 






TBmperAtiire iw" 




o.oon 
o.oopo 

O.pQ^ . 

o.dow 


9.77 
8.73 
9.84 
9.86 


9.77 
8.72 
9.84 
9.86 


O.Oll 

o.olo ; 

0,007 
0.006 : 




TABLsacxn. . . , . 




-Bait, 






to MP jgtt., 















O.O0O8 


7.82 


7.82 


o.oto 




0.0007 


7.84 


7.84 


0.009 




0.0007 


7.84 


7.84 


0.0Q9 




0.0005 


7.81 


7.81 


0.006 


TenxperatuTQ 35"* 




o.ooos 


7.78 


7.78 


o.mo 




o.odt» 


7.79 


7.79 


0.011 




0.0007 


7.76 


7.76 


O.O08 




0.0008 


7.79 


7.79 


0.010 



Temperatuie 85^ 





0.0019 
0:0010 
0.0009 
O.O008 


7.72 
7.73 
7.73 
7.74 


7.72 
7.73 
7.73 
7.74 


0.013 
0.013 
0.012 
0.010 


Palmitate. — 




Teii:4>erature» ^S0'' 




poop 


7. GO 
7.67 
7.68 
7.67 


7.60 
7.67 
7.68 
7.67 


O-COT 
0.004 
0.004 
0.003 







46 



o. 



•sr 
s 
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46 Solubility Data for Yaxious Salts 

TABLE XXSn. 
Sot^AOiiv «f Barium SaiU in Meth^ Alcohol. 



{a 100 



Temperature 15* 







wm. 




«m. : 




0.0066 


7.88 


7.87 


0.084 i 




O.OOiS 


7.91 


7.91 


0.057 ; 




0.0036 


7.91 


7.90 . 


0.046 ; 






7.89 


7.89 


6.0^ ; 






. Ten^eratoTB 


* 




i 




0.0075 


T.84 


7.83 


0.096 1 




0.00^ 


7.84 


7.83 


0.070; 




O.OOW 


7.86 


7.86 


O.O&l i 




0.003d 


7.8S 


- 7,84 


0.049^ 



Tempcr^turo 35 





O.0094 
O.0068 
0.0068 
0.0060 


7.T9 
7.79 
7.80 
7.82 


7.78 
7.78 
7.80 
7.82 


o.m i 

0.087 i 
0.074! 


Pklmitate 




0.066 








0.0124. 
O.O083 
0.0068 
0.0060 


7.63 
7.71 
7.71 
7.76 


7.62 
7.70 
7.-70 
7.75 


0.163 
Q.IOB. 
0.098 1 

0.077! 

t 


Myristate 




TABLE XXIV. ' . ! 
SalMKtjf 9f Bwriim^ S<Ui9 in Eiher OXaHll^ \ 






Sohrtioii. 


Sotvsnt. 


Salt i 



Temperature 25^ 









0m. 


^ ; 




0.0005 


6.97 


6.97 


0.007i 




0.0002 


6,97 


6.97 


O.003i 




O.COOl 


7.00 


7.00 


0.001! 




O.OOQl 


6.92 


6.92 


0.001= 
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47 



1 Salt. 




Sol v6 bit. 


Bait 
in 100 «m. 


TemperatuTO 25* 




wm. 

0.0007 
O.00O7 

o.oooo 
O.oddo 


7.03 
7.72 
7,94 
7.90 


7.93 
7.7a 
7.94 
7.90 


O.009 
0.009 
O.OOS 
0.007 









The |ea4 -^ere made by addipg cfdcqlate4 amounts oi lead 
oootate* disoolyed in a loixtwo of idoohol ivater to alcoholie 
sdutioQS of the fatl7 aeid9. atearate and pa^ pre- 
cipitateaa were washed by de^iGLntailon tnth b<nling alcobol and 
finally on the ^ter* llie iaimte was. Washed witii oold alcohol 
and the.niyiistato lecrsi^siidfi^ The salts 

were all iMDnoil>hous powders except tiie iatrrate which oomes down 
crystalline* 

TABXJBXXVI. 
SUtMHtif of Lead S<au in W 



8«n. 



Sohrattt. 



SaU 

in ICO 0aa. , 



Temper&tcur« SS*" 







9^ 








0.0009 


9.85 


9.8$ 


0.009 




O.O005 


9.85 


9.85 


0.005 




0.0005 


9.85 


9.85 


0.005 




o.o6(^ 


9.85 


9.86 


0.006 


Temperature 60* 


> 








0.0007 


9.8!^ 


9.82 


O.007 




O.O006 


. 9.81 


9.81 


O.OOft 




0.0007 


9.84 


9.84 


O.0O7 




0.0006 


9.82 


9.82 


0.006 



I 
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Solubility Data for Various Salts 



8aU. 



8^ 







ffl^ 


■ ". ■ 










o.cdot 


7,80 


7.80 


0.009 ! 


Myristato.. 






7.60 


7.80 


O.OOi i 


Falmitate 




o.oqix) 


7.80 


7.8) 


. 0.000 ! 






0.0000 


7M 


7.78 


O.OOD 








0.003& 


7,74 


7.74 


0.032 : 






O.0Qd3 


7^73 


7.73 


O.004 1 








7.74 


7.74 


0.001 ; 






o.oboi. 


7.71. ; 


7.71 


O.OOI ■ 



XenqieiBiiue $0* 





0.0202 


7.65r 


7.54 


0.204 ! 




0.0010 


7,B0 


7,66 


o.o5i : 




O.OOOO 


7.70 


7.70 


0.012 : 




0.0003 


7.66 


7.06 


0.004 i 



lO 

o 

s 
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TABU xxvnz. 
SotubiUiv of Uad SalU in Meth^fi Alcofto^ 





out. 


Oolatloiu 


Botmt. 


eu» ; 

in iOD KpOf. 
oalre«ii»| 


Temperature 16w5' 




0.0018 
0.0044 
0.0040 
0.0081 


7.01 
7.87 
7.0O 
7.90 


m- 
7.90 
7.S7 
. 7-90 
7.90 


0.061 ; 

0.066 i 
0.051 i 
0.089; 











Tcpmperainre 25' 



Ilft^U-ftrtO. . p. ....... a... 


0.0075 


7,86 


7.84 


Myristeto. 


0.0061 


7.85 


7.85 




0.0054 


7.87 


7,86 




0.0040 


7.82 


7.82 



0.006 

cms 

0.069 
0.051 



Tei^^ratoTB 35* 





0.0088 


7.79 


7.78 


0.118 1 




0.0064 


7.81 


7. 81 


0.063 1 




0.0059 


7.79 


7.78 


0:078 j 


9teaiate ^ 


o.txm 


7.S1 


7.81 


0.0631 



Tempotatoin 50* 



Steanite... 



0.0^16 
0.0092 
0.0072 
0.0064 



7.73 
7.70 
7.72 
7.73 



7.71 
7.69 
7.71 
7.73 



0.280 
0.119 
0.003 
0.068 



SotvhiUty 0/ Lead SalU in Eiher (bisUtui 



Boston). 



Teznperaturer 14.5"* 



Falmitate 









o.ooos 


7.04 


7.04 


0.0009 


6,96 


6.96 


O.00O7 


7.05 


7.05 


0.0005 


7.04 


7.04 



0.010 1 
0.018 1 

0.010 i 

0.007! 
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Solubility Data for Various Salts 



tabub: 

SottiMUif cf Lettd JSaUs in JSthyl AceUUa. 







BoSuiiiiii. 






Tei»jpera.tU3re 14** 




O.OiDlS 

o.opos 

0.0008 


^.80 
8.03 
BM 
8.03 


8.80 
8.03 
8.04 
8.03 


0.017 = 
0.010 1 

0.009 ; 

0.007 i 








TiAU rfttc * • • • 
SteaTAtet «•«. •••»••..•! 


0.0031 
6.0018 
0.0008 
0.0007 


8i73^ 
8.76 
8.Y6 
8,74 


8.75 
8.76 
8.76 
6.74 


0.035 
0.016 
0.009 
0.088 


. Tbmpemtore to" 




0.0182 
0.0867 

0.0017 


8.68 
8.67 
8.66 
8.64 


8.66 
8.67 
8.65 
8.64 


0.210 
0.077 
0.003 
0.020 






TABUS XSLXI. 
Sdubaity ^ Ltad JSalU in Benseind. 






acdatfon. 






XefnperiktuTe 16* 




O.OOiO 

o.oboo 

0.0008 
O.O807 


8.71 
8.71 
8.71 
8.66 


8.71 
8-71 
8.71 

s.eg 


0.011 
0.010 
0,009 
O.0O6 







The fiQver jBaltis wen xiuuie by addiog & oscillated amount 
ammtHiiacal mtr^ nilarate dissolved m alcdh<d to alec&olic splu-i 
tions of the acidB. The white cut<47 precapitotes resulting wen 
extracted vnth hot ^ per oeAt alooho). then vm^bed on filters and 
dried. 



RECEIVED 
CENTRAL FAX CE^frER 

AUG 1 3 2008 



I 

3 



5? 
S 
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SpltUiHUjf of Sliver SaUt <n Ifo^. 



! 



Suit : 



Mynfftiite. . . . . - - . . . vv. .1 . . , . . . 

■^^^^^^'^^^^^^^^ • •••• 


0 0064 
o>o6o4 




9.28 
9.i85 
9.85 


0.007 i 
0.004 1 

0.004; 




Myrifitate. ..... .> . . ! . i J . . . . . , .> ; 

FaIzm£aiM3 . ........:>. . . : . . . . w ^ . , v ; 


o.bodd! 




9.83 
9.82 


\ 

0.007 j 
0.000! 
0.004 













liaurate.... 

Mytiatate.,.-..,.... 

Steanto. . .... . . . i . 




V6:odd7 
o.doiSd 

■ ■ 0.09^^4 


am. . 

V7I70 

•: ;^-.7;77 - : 

. ■■•-7.77-'.'v 


•: piW' 
7.78 
7.76 
7.77 
7.77 


i. 

OOOOi 
0.008^ 
0,007: 

0.007: 

_ _i 




Laorat^. J . ■. . .-. . . . .-. ^ . . . . . 

MTTistate; , . . .... . ..^ , i . 

PatniHate. i . . 
Staava^o. .... ....'.....■••..'.'.•^ v. . . 


oood* 
.p.ood^ 
o.bdce 


•■•■••7.68; ; 
.■■•7-.^ - ■; 

^p7-;67^- 


7.68 
7.67 ■ 
7.67 
7.67 


0,0091 

0.008: 

O.O07j 
O.O07| 
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Solubililgr I>ata for Various Salta 

TA&tSXXXKV. .... 

ffolubiKiy qJ Silver SaUs in Af eiXyi ^icoW. 



Temper&tiiTe IS" 



lAiiraie. .... 
Btearate. ... 



0.0058 
O.QOCO 

0.jEii(j|48 
0.0040 



7 .88 

7.S? 
7;0l 

7.isii 



7.87 
7i80 
7.Si6 
7,01 



IVmperiitiire 25^ 



Scltibilitjf of Silver Salts in Ether {VUtiU^ ov^ iSodtvm). 











8«H 








iikMOfm. 
solvent.- 



0.074 j 

0.008 ! 

0.060 ! 

a-o5i- i 



•^lii^tioratic^ - . ... ..«<•••••.•.:••'.«..*. r 

•■ Myiisttttci... . . . ; , ,'. . .; . .■ . 1. 

PfiJxnlt^te. i . , . .> , ... , ... .......... 


0.005^ 
O.0OS3 
O.0(>46 
0.0041 


7.84 

■ ••■•■7.i^;-.- 
7-88 
7.87 


7.84 

7.80 : 

7.88 
7.87 


0.0721 L 
0.067 1 
0.069 j 
0.052 




LrAipr^'te. . ^ . .^^ ; • 
.Palin£tiit»..4 1 . . • ... .v. ; . . . . . • . ... 

' StfBfll^A^B'. ...... B • •.•>... 


o:6oi6i 

0 00^ 
0.0018' 

o.oois; 


7.78 
7.80 
7.70 
7^80 


7.77 
7.80 
7.70 
7:fe 


0.078 1 
0.071 

0^:002 ; 

0.055 ! 

1 




Xanratev ^ . i ........ , . . . . /. -.• - . : . . . 

Myristaio. ..... ...... i . . ... . ... i . . ^ 

PAlnitatou •;•.•.;.'«;* • . • . •* ... 
Steanite. . . .;. ..... ^ . ^ . 


O.QO^ 
OiOC^ 
0.0040 


7.70 

: 7 72 

. ■ t.n , 
r.7i 


7.70 
7.71 
7.71 
7.71 


0.08$ 1 
0.073 1 

0.0^ i 

i 











la too ipcau' 




Lauratflr.. . . . . . : . -. - . .... 

Mynatd^. . - 1 . . . -■- - . . -. - . . ; - v - i - . . 
FaliBjjitata. .............. V ...... . . 

Staaiaie: . . ......... .... 


#», ■. : . 

6 .ocbr 

o:oocd 
o::ooc6 
o.oeos 


0.09 
7.i»2 : 
6.75 
7.04 


6:99 
7i02 
0.76 
7.04 


O.OlO 
a.0O9 i 
0.009 i 
0.007 j 
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Froifi the aboyd tiM3lQ9 it is seen thai iJie >&l^b3i^ of aU the; 
saLt«.of the f pTir f att7 ><i^ the Varipuis b<^^ tried is only; 
sfighty bat that coii^ide^ only aaxongl 

the fOTeral s^ts in tiioe soWent, bnt aiso^^f^^ :same salts in \ 

The aciiuMiii^ in idatjr ease r«(T^ eii^Ms 1 but was : 
fonmd to b^^ an4 ^(^i^^ Methyl ; 

ai(M)hotmis fdi^ tjhe best ^i^i^ dasa c^j 

iitiduin 

' in meihji ^ei^c^.^iiuQ^ pai^^a^^^ ^hile tiie \ 

latter &ife.tti<^ , ,■ " / *. jj 

It ie alap sei^ th^ ^^h^^ a de^ more EolubW j 

in water ihaiik^^^^^ thid! 4^er^3tce is not a! 
ooxista^Lt i 



itun 



nor- 



xoal, yr^e foniied. 



S 
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